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The  methods  used  to  execute  RAM  object!  /as  are  well  documented  in 
TRADOC/AMC  Pamphlet  70-11,  RAM  Rationale  Report  Handbook. 
Initial  emphasis  is  placed  on  determining  RAM  •'equirements  and  on 
predicting  RAM  achievement.  Tyoical  measures  of  RAM 
effectiveness  include  operational  availability,  maintenance 
ratio,  mean  time  between  operational  mission  failure,  mean  time 
to  repair,  and  mission  reliability:  and  a  well  oefineo  set  of 
mathematical  tasks  exists  to  establish  and  allocate  the  values  of 
these  and  other  RAM  parameters. 
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Among  the  resources  available  to  the  MANPRINT  program  are  several 
important  bodies  of  knowledge,  :  ncorporating  studies,  analyses, 
and  basic  and  applied  research  m  the  areas  of  human  factors 
engineering,  system  safety,  biomedicine,  and  behavioral 
psychology.  The  data  bases  and  methodologies  integrated  by 
MANPRINT  serve  two  important  purposes.  First,  they  provide  the 
means  for  calculating  how  soldier  performance  affects  system 
performance;  and,  second,  they  enable  system  designers  to 
identify,  diagnose  and  suggest  :ixe£  for  soldier  performance 
deficiencies. 


MANPRINT  accomplishes  its  objectives  through  a  cenpr, 
management  and  technical  program  built  into  the  weupo: 
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MANPRINT  CONTINUOUS  AND  COMPREHENSIVE 

EVALUATION 


Figure  2-1 
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Figure  2-2.  Equations  for  Measuring  Availability 


porsonrml  f  *i  I  to  restore  equipment  to  an  op ©rap !.  a  condition  ,  bat 
'.re  unaware  that  they  have  failed.  In  other  words,  during 
inoperable  standby  time,  a  system  i %  presumed  to  be  up  when,  in 
•fact,  St  is  down.  Because  of  the  major  role  that  soldier 
performance  plays  in  maintenance  time  and  accuracy,  Lowry  and 
Beaver  maintain  that  their  version  of  the  availability  model 
measures  system  availability  more  precisely.  (Clearly ,  there  are 
other  RAM  components,  such  as  administrative  and  logistics 
downtime,  that  might  also  benefit  from  the  application  of  soldier 
performance  data,  and  that  Lowry  and  Beaver  do  not  treat.) 

The  data  required  for  the  MANPRINT  availability  and  effectiveness 
models  are  outlined  at  Figure  2-3.  (Reference  5,  p.  2.)  Since 
RAM  and  MANPRINT  data  requirements  overlap,  Lowry  and  Seaver 
propose  that  common  data  requirements  be  identified,  arid  data 
collection  efforts  be  integrated  in  order  to  conserve  the  Army's 
test  and  evaluation  resources.  Their  aim  is  to  establish  a 
c.  a n  t  i  n u o us  flow  of  i  n for  m a t  i  o n  t  h a t  sup  p o r  t  s  M A N P R I  NT  system 
analysis  fully,  but  does  not  add  appreciably  to  test  and 
evaluation  workloads.  Paraphrasing  the  standard  MANPRINT  slogan 
quoted  earlier,  Lowry  and  Seaver  summarize  their  data 
requirements  as  representing  the  information  and  techniques 
necessary  to  answer  the  question: 

"How  well  does  the  manned  system  achieve  its  intended 
mission  requirements  given  its  current  level  of 
maturity?"  (Reference  6,  p.  37.) 

In  Section  3,  following,  a.  hypothetical  system  is  used  to  show 
how  Lowry  and  Seaver ' s  technique  modifies  traditional  RAM 
methodol ogy . 


Section  3,  MANPRINT  Availability  of  a  Sample  System 


The  RAM  Rationale  Report  Handbook,  TRADCJC/AMC  Pam  70-11, 
introduces  a  hypothetical  system,  denoted  XVZ,  to  illustrate 
standard  RAM  methodology.  (Reference  15.)  In  this  section,  the 
same  system  (XVZ)  is  reintroduced  to  show  how  Lowry  and  Seaver 's 
approach  modifies  traditional  methodology,  specifically  the 
derivations  of  availability. 

Chapter  2  of  the  RAM  Handbook  describes  system  XYZ  as  an  air 
defense/ground  defense  system  with  a  rapid  fire  cannon  and  a 
target  acquisition  radar.  According  to  the  operational  mode 
summary/mission  profile  (OMS/MP)  invented  for  the  system,  XYZ  has 
seven  major  missions  in  peacetime  and  five  major  tasks.  The 
peacetime  OMS/MP  tables  from  the  handbook  (Figure  3-1)  identify 
these  missions  and  tasks  specifically  (reference  15,  p.  2-6). 
Total  operating  time  and  alert  time  for  the  system  (column  f)  is 
409  hours  in  peacetime,  and  total  calendar  time  is  496  hours. 
Using  these  data,  the  handbook  shows  how  we.  derive  a  value  of  A« 
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MANPRINT  DATA 


MANPRINT  Effectiveness  (Em) 

-  Operator  performance  probability  on  critical  soldier  tasks 

(specified  through  prior  analysis) 

-  System  performance  probability  on  critical  system 

functions  (specified  through  prior  analysis) 

>  Human  factors  data  on  system  operations  (e.g.,  critical 
incidents,  observations,  surveys,  interviews,  etc.) 


MANPRINT  Availability  (Am) 

-  Mean  corrective  maintenance  time 
—Mean  preparation  time 
—Mean  fault  location  time 
—Mean  Item  obtainment  time 
--Mean  fault  correction  time 
—Mean  adjustment/calibration  time 
•“Mean  checkout  time 

—Mean  cleanup  time 

-  Probability  of  correct  maintenance 

-  Mean  preventive  maintenance  time 
•  System/equipment  reliability  data 

-  Human  factors  data  on  maintenance  activities  (e.g., 

critical  incidents,  observations,  surveys,  etc.) 


Personnel  Characteristics  of  Test  Participants 

-  Aptitude  (e.g.,  ASVAB  scores) 

-  Training  (e.g.,  SQT  scores) 

-  Physical  characteristics  (e.g.,  PULHES) 


Figure  2-3.  MANPRINT  Measurement  Requirements 
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table  £-4.  HP  for  the  XYZ  System  ARTEP  Mission 
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Figure  3-1.  Operational  Mode  Summary/Mission  Profile 


that  will  satisfy  mission  requirements,.  that  valu#  its 

represented  by  the  equation* 

A„  "  OT  +  AT  *  409  «  . 02 

.  ~  49J 

Where  OT  «  Operating  time 
AT  *  Alert  time 
CT  *  Calendar  time 

The  resulting  A.  requirement  of  0.02  expresses  the  minimum 
availability  necessary  to  enable  system  XYZ  to  accomplish  all 
missions  identified  in  the  OMS/MP.  What  this  assessment  does  not 
measure,  ’  however,  is  the  availability  that  can  actually  be 
expected  to  result  when  the  system  is  used  in  a  typical 
maintenance  and  supply  environment.  That  availability  is 
traditionally  represented  by  the  -formula  (see  also  Figure  2-2): 

Ac,  =  OT  -i-  ST 

Of  +  ST  + TCM  +  TPM  +  TALDT 

Where  OT  =  Operating  time 

ST  *  Standby  time 

TCM  «  Total  corrective  maintenance  downtime 

TPM  =  Total  preventive  maintenance  downtime 

TALDT  »  Total  administrative  and  logistics  downtime 

The  flaw  in  this  formula,  however,  is  that  it  does  not  account 
for  variations  in  soldier  performance  of  corrective  and 
preventive  maintenance  tasks.  In  other  words,  the  standard 

formula  assumes  that  all  standby  time  is  uptime,  and  that 
maintenance  personnel  never  err  when  they  report  that  the  system 
is  operable. 

Clearly,  however,  soldiers  do  err  in  their  performance  of 
maintenance  tasks,  and  this  error  does  contribute  to  downtime  for 
the  system.  In  order  to  measure  the  impact  on  system 

availability,  the  contribution  of  human  error  must  be  quantified 
and  included  in  the  assessments  of  downtime.  Lowry  and  Beaver's 
formula  for  accomplishing  this  .is  a  modified  operational 
availability  equation  that  they  label  "MANPRINT  Availability" 
( Am)  (see  also  Figure  2-2): 

Am  =  OT  +  ST0 

OT  +  ST.  +  ST  a . +  TCM  +  TPM  +  TALDT" 

Where  OT  ~  Operating  time 

ST0  =  Operable  standby  time 

STi,  =  Inoperable  standby  time 

TCM  =  Total  corrective  maintenance  downtime 

TPM  =  Total  preventive  maintenance  downtime 

TALDT  =  Total  administrative  and  logistics  downtime 
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While  this  formula  raaembl »«  the*  traditional  availability 
•quation  (previous  pao®),  It  differs  signif icsntly  f"om  the  other 
in  its  treatment  of  maintenance  downtime.  The  most  envious 
difference  in  Lowry  and  S uaver's  formula  it  that  it  introduces, 
two  expressions  for  standby  time  instead  of  just  on®.  Those  two 
expressions  are  operable  standby  time  (ST,,.,)  and  inoperable- 
standby  time  (STi),  and  they  are  used  to  distinguish  between 
cases  of  successful  maintenance  and  unsuccessful,  maintenance, 
respectively.  Second,  the  formula  includes  in  its  values  for 
corrective  and  preventive  maintenance  the  contributions  of  human 
factors,  safety,  training  and  health  hazards  to  system  downtime. 
And,  third,  the  formula  invokes  a  systematic  procedure  for 
acquiring  and  relating  soldier  performance  data  to  each  critical 
item  of  equipment,  each  failure  type/mode,  and  each  maintenance 
task.  Using  system  XYZ  as  an  example,  their  approach  follows 
these  steps: 

The  first  step  is  determining  how  much  time  is  spent  on 
maintenance  tasks,  and  how  successfully  the  equipment  operates 
following  maintenance.  Figures  3-2  through  3-7  display  these 
hypothetical  data  for  system  XY7.,  using  Lowry  and  Seaver's 
proposed  worksheet  formats  (reference  5,  Appendix  B ,  H,  1,  C,,  J, 
and  K.)~  Separate  worksheets  are  designed  to  be  used  to  record 
the  performance  of  individual  maintenance  personnel  for  each 
maintenance  occurrence  (Figures  3-2  and  3-5).  These  results,  in 
turn,  are  summarized  for  the  individual  soldier  (Figures  3-3  and 
3-6)  and  for  the  system  as  a  whole  (Figures  3-4  and  3-7)  on  each 
critical  item  of  equipment.  For  system  XYZ ,  critical  items 
include  the  essential  components  of  the  tracked  chassis,  the  20mm 
cannon,  the  sight,  the  mount,  and  the  radar  set.  (For  the  sake 
of  simplicity,  only  the  radar  set  is  examined  *in  this 
illustration.) 

Next,  the  summary  data  from  these  worksheets  are  accumulated  for 
all  critical  items  of  equipment  in  system  XYZ,  and  the  resulting 
totals  are  transferred  to  the  system  TCM  and  TPM  worksheets  at 
Figures  3-8  and  3-9,  respectively.  (Reference  5,  Appendix  L  and 
M. )  Completion  times  in  minutes  are  obtained  directly  from  the 
summary  worksheets  for  each  critical  item  of  equipment  (Figures 
3-4. and  3-7);  and  the  failure  rates,  "FtJ",  are  derived  from  RAM 
data.  The  sum  of  the  products  of  these  completion  times  and 
failure  rates  yields  the  total  maintenance  time  for  corrective 
maintenance  (Figure  3-8)  and  preventive  maintenance  (Figure  3-9). 

The  last  essential  step  in  deriving  MANPRINT  availability  is 
calculating  operable  and  inoperable  standby  time  (Figure  3-10). 
This  calculation  is  accomplished  through  a  series  of  intermediate 
steps  outlined  in  subparagraphs  a  through  g,  following. 
(Reference  5,  pp.  24-25.) 


""•Note:  The  social  security  numbers  m  these  examples  are 
fabricated.  The  combination  of  actual  names  and  social  security 
numbers  should  be  treated  in  acordance  with  the  Privacy  Act. 
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Best  Available  Copy 


CORRECTIVE  MAINTENANCE  PERFORMANCE  WORKSHEET 


l  ADMINISTRATION 

1.  Test  Participant:  SGT  Kar-l  //.  CJAMMJUll'Zr  , 

/ 

2.  Social  Security  Number:  Z  2  £_ ZS"~ /£ 3 / 

3.  a.  Equipment  item:  A?  6  Pfi.r  f ft  t/r  r  ~  /  fa* t  0.  nA  iff ?r  { Zj 

b.  Failure  Mode:  I  n  i\jf  r~  N/y  p-n  i  ,/ _ 

y  f  /  —7 

c.  Conditions:  /aA  /j/av-Iia^  .  C  t  s  4x. 

l  ~~  .  '  ' 

Z r? 4 j} _ r"'  ' PiM&dZL-UUf.aJ-A#f 

Mz  ZP  0 _ 

4.  Data  Source:  (J  7~  _ _ _ 

5.  Data  Collector/Observer:  hi  f~cZ.d >  V  k ,  i ¥  £&  J _ 

6.  Date:  f  &  A  P/2  £<k'  7.  Time:  /  V  3  Aa-  S 


~r 


II.  PERFORMANCE 


1.  PREPARATION 

2.  FAULT  LOCATION 

3.  rTEM  OBTAINMENT 

4.  FAULT  CORRECTION 

5.  ADJUSTMENT/CALIBRATION 

6.  CHECKOUT 

7.  CLEANUP 


TIME:* 

TIME: 

TIME: 

TIME: 

TIME: 

TIME: 

TIME: 


O.d^  /.A.C 


3J- 


C  •  o?  ■s 


-Z4  Z 


Z  ,Z  P 


Z  -  L  ^ 


Does  the  equipment  operate  after  maintenance?  YES  NO 


III  PERFORMANCE  DESCRIPTION 
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‘Use  NA  when  task  is  not  performed. 


Figure  3-2 


SUMMARY  OF  CORRECTIVE  MAINTENANCE  FOR  INDIVIDUAL  SOLDIER 


1..  Test  Participant:  ^  Cn~ 
2.  Social  Security  Number: 


/  I/  :  C  I 


'r  Z — 


LZ  %  -Q.  £T  ~  /£JV 


uzuiiks 


3.  a.  Equipment  Item:  /V  r  M  e  Cc<  uft  —  /  /  rfo 

*C>  i 

b.  Failure  Mode:  U  n  (A£L£l  3  O^p.  *'y _ 

c.  Conditions:  a^l  haA.#  /  fj! a  v 'If  a*Q— * 

CO^dril^L  ■  MOPP  6f 


c.  Conditions: 


II.  PERFORMANC 


1.  PREPARATION 

2.  FAULT  LOCATION 

3.  ITEM  OBTAINMENT 

4.  FAULT  CORRECTION 

5.  ADJUSTMENT/CALIBRATION 

6.  CHECKOUT 

7.  CLEANUP 


6j_d£ 


1.  Number  of  Maintenance  Performances:  _ 

2.  Number  of  Times  Equipment  Operated  After  Maintenance: 


3.  %  Successes: 


Figure  3-3 


SUMMARY  OF  CORRECTIVE  MAINTENANCE  FOR  SYSTEM  AVAILABILITY 


Figure  3-4 


PREVENTIVE  MAINTENANCE  PERFORMANCE  WORKSHEET 


I.  ADMINISTRATION 


1.  Test  Participant: 


itr  i_j 


2.  Social  Security  Number:  / (j?  / 

3.  a.  Equipment:  fi  t  Cf  ■'  /J  LM  /  A  A  <■  H-fr  4 2^ 

b.  Type  of  Maintenance:  (2( 

c.  Conditions:  2s  -!i s  A  s,  /  -/-ALS  f' .  V 


4.  Data  Source:  (J  ~]~  J. 

5.  Data  Collector/Observer:  _Jz 

6.  Date:  &  £ 


^dt  cM  '  ^  / 

7.  Time:  O  7 


IL  PERFORMANCE 


1.  MAINTENANCE  COMPLETION  TIME:  _  /  O  f?  <? 

2.  Does  the  equipment  operate  after  maintenance?  YES.  J5T  NO _ 


HI.  PERFORMANCE  DESCRIPTION 
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Figure  3-5 


SUMMARY  OF  PREVENTIVE  MAINTENANCE  FOR  INDIVIDUAL  SOLDIER 


Figure  3-6 


SUMMARY  OF  PREVENTIVE  MAINTENANCE  FOR  SYSTEM  AVAILABILTY 


Figure  3-7 


TOTAL  CORRECTIVE  MAINTENANCE  (TCM )  TIME  WORKSHEET 


TOTAL  PREVENTIVE  MAINTENANCE  (TPM)  TIME  WORKSHEET 


Figure  3-9 


STANDBY  TIME  (ST)  WORKSHEET 
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a.  Total  'standby  time  (ST)  is  derived  first,  tner  ay 
measuring  ST  directly  during  testing,,  or  by  caicul  e..ti  rg  t  t,j.  rvs 
di  f f erence  between  total  time  and  the  sum  of  OT,  TCM ,  "fM  and 
T  ALDT .  For  sys t  e m  X  Y  Z  ,  S  I"  i  %  c.  a  1  c u  1  a  t e a  a s  f  o l  i  o w s .  '  a t  a  1 
calendar  time  ( T T )  i s  8 7 6 < )  h o u r s  ( 2 4  h o u r g  t i  m o q  2 6 5  d a y e ;  - 
Operating  time  (0T>  is  40.12  percent  of  TT ,  according  to  the- 
ratio  of  total  OT  to  CT  in  the  peacetime  operational  mode  '.wjuinary 
(Figure  3-1);  results  3515  hours.  TOM  and  TPM  are  calculated  as- 
described  in  the  previous  steps,  and  are  equal  to  234  hours 
(Figure  3~8)  and  119  hours  (Figure  3-9),  respectively.  Total 
a d mi ni strati ve  and  logistic s  d owntime  ( T A L D T >  i s  e s t i m a t e d  us x n g 
a  d e ci si  on  t  ree  analysis,  w h i c h  yield s  a n  a v e r a  g e  A L D T  of  13 3 
h a u r  s  par  ope r  a t  iona  1  m i  s s i  o n  f  a i  1  u r  e  f  o r  s u p p  o r  t.  a  1 1  e r  n a t  i  / e  i 
(reference  15,  p.  6-23).  Combining  the  ALDT  estimate  with  the  OT 
of  3515  hours  and  the  mean  time  between  operational  mission 
failure  (MTBOMF)  of  390  hours  (minimum  acceptable  value)  from  the 
RAM  Rationale  Report  Handbook  (reference  15,  p.  6-53)  gives  a 
TAL.DT  estimate  of  1226  hours.  ST,  then,  equals;  TT  -  (OT  +  TCM 
-i-  TPM  +  TALDT)  ,  or  8760  -  (3515  +  234  +  119  +  1226)  =  3666  hours. 

b.  The  probability  of  maintenance  failure  (Pm)  is  calculated 
next,  using  the  soldier  performance  data  collected  and  recorded 
o  n  t.  h  e  m  a  i  n  t  e  n  a  n  c  e  summary  works  h  e  ets  for  s  y  s  t  s  m  a  ✓ai  lability 

(Figures  3 . 4  and  3-7).  These  worksheets  provide  the  average 

percent  of  successful  equipment  operation  following  maintenance, 
as  observed  by  a  data  collector.  In  some  cases,  empirical  data 
may  not  be  available  (fcr  example,  because  of  system  immaturity). 
In  such  cases,  expert  judgment  can  be  used  to  oroduce  the  needed 
performance  estimates.  The  recommended  expert.  judgment 
procedure,  according  to  Lowry  and  Seavsr ,  is  a  psychol ogi cal 
scaling  technique  for  assigning  the  likelihood  of  human  success 
on  a  probability  scale  or  on  the  time  to  complete  a  task. 

c.  Rate  is  defined  as  the  frequency  of  maintenance,  and  it 
is  calculated  for  each  failure  mode  of  each  critical  item  of 
e q u i p m e n t .  Both  c o r r e c t i v s  a n d  p r e ventive  m a i n t  e n a n c e  r a t e s  a r e 
established  by  measuring  the  number  of  times  the  given  type  of 
maintenance  is  performed  in  a  qiven  time  period.  In  this 
example,  the  rates  for  corrective  maintenance  are  for  a  total 
time  of  one  year,  or  8760  nouns,  and  the  va lues  are  taken  -from 
the  TCM  worksheet  (Figure  3-8,  column  "F, j") .  The  preventive 
maintenance  rate  is  once  every  week,  or  52  times  per  year. 

d.  The  product  of  the  rates  and  the  maintenance  failure 
probabilities  is  calculated  by  multiplying  Pm  and  rate  for  each 
failure  mode  of  each  critical  item  of  equipment.  The  results  for 
system  XYZ  are  displayed  in  the  last  column  of  Figure  3-10, 
Standby  Time  (ST)  Worrsheet. 


e.  The  overall  maintenance  failure 
system  is  calculated  in  three  steps.  First, 
critical  item  and  each  failure  mode  (para  c, 
give  a  system  total;  result:  155.  Second, 
rates  and  maintenance  failure  probabi 1 i tie 


p  r  o  b  a  o  i  1  i  t  y  f  o  r  t  h  e 
the  rates  for  each 
above)  are  summed  to 
the  products  of  the 
are  summed  for  all 


•failure  modes  and  all  critical  items;  result:  9.939.  And,  last, 
the  overall  maintenance  failure  probability  is  calculated  oy 
dividing  the  sum  of  the  rates  into  the  sum  of  the  products; 
result:  0.064. 

f.  Following  steps  a  through  e,  above,  inoperable  standby 
time  (ST»)  \s  calculated  by  multiplying  total  standby  time  (para 
a)  by  the  overall  maintenance  failure  probability  (para  e) .  The 
outcome  for  system  XYZ  is  (36661(0.064)  =  235  hours. 

g.  Operable  standby  time  (ST0)  is  the  difference  between 

total  standby  time  (para  a,  above)  and  inoperable  standby  time 
(para  f,  above).  The  calculation  for  ST*,  is:  ST  multiplied  by 

one  minus  the  overall  maintenance  failure  probability  (para  e, 
above),  which,  far  system  XYZ ,  equals  3666  x  (1  ~  0.064)  =  3431 

hi  ours. 

Once  the  foregoing  steps  are  accomplished,  the  MANPRINT 
availability  formula  can  be  completed  for  the  system  under  study, 
in  this  case,  system  XYZ.  Repeated  below  is  Lowry  and  Beaver's 
basic  formula  for  Am ,  and,  below  that,  the  same  formula  with  the 
values  entered  for  system  XYZ.  As  shown,  MANPRINT  availability 
for  system  XYZ  equals  0.79. 

Am  "  0T  +  ST o 

QT  +  ST0  +  Sit  +  TOM  +  TPM  +  TALDT 

= _ 3515  +  3431 _ 

3515  +  3431  +  235  +  234  +  119  +  1226 

=  0.79 

This  compares  with  an  operational  availability  of  0.82  derived 
using  the  traditional  -formula  shown  below. 

A0  =  QT  ST 

Of  +  ST  +  TOM  +  TPM  +  TALDT 

_ 3515  +  3666 _ 

3b 15  +  3666  +  234  +  119  +  1226 

=  0.82 

The  difference  between  the  two  av-- lability  estimates  of  A0  and 
Am,  though  small  in  this  example,  demonstrates  that  human  error 
does  have  an  impact  on  maintenance  and,  correspondi ngl y ,  on 
system  performance.  For  system  XYZ,  the  contribution  of  soldier 
performance  during  maintenance  reduces  system  availability  below 
the  minimum  acceptable  value  of  0.82.  Human  reliability, 
therefore,  can  be  an  important  factor  in  determining  whether  a 
system  can  meet  its  mission  accomplishment  requirements  and 
deliver  the  requisite  equipment  readiness. 
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Where  RAM  and  MANPRINT  converge  is  in  their  application  to  weapon 
systems  analysis.  The  sources  cited  and  summarised  in  this  paper 
represent  a  growing  body  of  research  dedicated  to  improving  the 
man-machine  interface  in  weapon  systems  analysis.  Lowry  and 
Seaver's  work,  in  particular,  provides  a  step-by-step  procedure 
for  relating  soldier  performance  to  system  performance.  Their 
prescription  for  measuring  system  effectiveness  combines 
conventional  RAM  quantitative  techniques  with  quantitative  and 
qualitative  MANPRINT  methods  to  provide  a  model  for  evaluating 
the  adequacy  of  a  given  system  to  support  current  Army  soldiers 
in  arnieving  Army  missions  successfully. 


The  importance  of  integrating  RAM  and  MANPRINT  objectives  and 
methodologies  is  highlighted  by  two  conflicting  resourcing 
trends.  First,  the  Army's  modernisation  program  will  continue  to 
deploy  increasing  numbers  of  technol ogi cal  1 y  advanced  items. 
And,  second,  resourcing  constraints  will  continue  to  reduce 
future  manpower  and  training  resources.  The  implicit  risk  from 
these  trends  is  that  emerging  man-machine  systems  will  not 
perform  within  specified  constraints.  Jesse  Orlansky,  writing  in 
The  A1 1 -Vol unteer  Force  After  a  Decade,  sums  up  the  problem  as 
foil owss 

"Serious  consequences  fallow  if  actual  human 
performance  is  significantly  less  that  that  required  by 
the  goals  set  for  weapons  and  support  system 
perf ormance. .. Another  way  of  saying  the  same  thing  is 
that  our  weapons  and  support  systems  might  not  perform 
as  required  on  a  battlefield."  (Reference  2,  p.  169.) 

The  challenge  for  the  materiel  acquisition  community  is  to 
discover  ways  to  squeeze  more  and  better  performance  out  of 
diminishing  assets.  RAM  is  one  way  of  accomplishing  this,  and 
MANPRINT  is  another,  and,  together,  they  offer  some  powerful 
tools  for  honing  our  competitive  edge. 
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